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s u m m a r y  The survival rate of 1674 bridges and the 
influence of several factors on the lifetime of bridges 
were analysed, based on data from patient records 
that belonged to a random sample of 40 Dutch general 
practices. It appears that the 12 year survival rate of 
the bridges is 87%. There is a significant difference in 
the survival rate between the bridges that meet and 
do not meet Ante's law, and only a weak significant
difference between the bridges w ith vital vs. non- 
vital abutment teeth. Gender and age o f the patient, 
length of the bridge, presence o f a post and core 
build-up, or the construction of the bridge (con­
ventional fixed vs. cantilever pontic) appear to have 
no influence on the survival rate of th e  bridges in 
this sample.
Introduction
In the Netherlands (15 million inhabitants) it is esti-
I
mated that every year approximately 250 million Guilders 
or 130 million U.S. dollars are spent on bridges. The 
dental profession, therefore, should be able to predict 
the economical consequences of this treatment on the 
basis of durability data.
From the literature, only a few investigations are 
known that deal with the survival of bridges in general 
dental practices. One of the first studies on the durability 
of bridges was performed by Roberts (1970). He ex­
pressed the results in failure rate/year. More recent 
studies also used the term survival rate/year (Glantz 
et al, 1984; Karlsson, 1986, 1989; Randow, Glantz & 
Zdger, 1986; Foster, 1990; Kerschbaum et a l t 1991;
r
Valderhaug, 1991), Most recent data show a survival 
rate of approximately 90% after 10 years (Creugers, 
Kayser & van't Hof, 1994).
The aim of this study was to get an insight into the 
survival rate of bridges constructed in general dental 
practices in the Netherlands.
Materials and m ethod
In this study, the data of 1674 bridges in 1080 patients 
were collected through a sample of 40 Dutch general 
practitioners (representative for the group of dentists in 
the Netherlands, graduated betw een 1963 and 1973, in 
relation to place of graduation, year of graduation and 
place of residence). In each of their practices a random 
sample was taken from the patients who h a d  recei ved a 
bridge, and from these patients the dental records were 
studied (Leempoel et a l , 1989a). The distribution of 
patients according to gender was 416 m ales (39%) and 
664 females (61%). The average num ber of bridges per 
patient was for both men and  women ± 1-5, and most 
patients belonged to the age group 3 1 - 5 0  years, At the 
end of the study 136 patients were lost-to -M ow -up,
which left a remaining 944 patients.
i
(number of units) and localization (mandible vs, 
maxilla), is shown in Table 1.
In 1926 Ante published his well k n o w n  requirement 
for abutment selection (Ante, 1926), He stated that the
327
328 P, J.  B . L E E M P O E L  et a l
Table 1. Distribution of the bridges according to length and 
localization (n — 1674)
Maxilla Mandible
n % n %
Two units 40 4 13 2
Three-four units 735 80 651 87
5: five units 152 16 83 11
Total 927 100 747 100
periodontal surface of the abutment teeth should be 
equal to or larger than the surface of the replaced teeth. 
Jepsen (1963) calculated the average root surface of the 
various teeth. Based on these data, 1451 bridges (87%) 
were constructed according to Ante's law, and 223 
(13%) did not meet this law. Furthermore, it can be said 
that 1403 bridges (84%) were made exclusively on vital 
abutment teeth. From the remaining 271 (16%) with 
non-vital abutment teeth, 178 (66%) had a post and 
core build-up; the other 93 (34%) had not. Most of the 
bridges (1439 or 86%) were constructed with a conven­
tionally fixed pontic, the remaining 235 (14%) had a 
cantilever pontic.
To get insight into the survival rate of the bridges, 
including the censored ones, in this study the method of 
Kaplan—Meier was used (Kaplan & Meier, 1958). In a 
previous article this method was demonstrated in detail 
(Leempoel, van't Hof & de Haan, 1989b). The log rank 
test and the chi-square test were used for comparing the 
different types of bridges (Cox, 1972).
Results
The overall percentage of the 1674 bridges that survived 
a period of 1, 5, 10 and 12 years is 99-3 (±0-2), 97-5 
(±0-4), 91*9 (±T0) and 87*0 (±1*7), respectively.
In Fig. 1 the survival function of the bridges is pre­
sented graphically.
The influence of several factors on the survival rate of 
the bridges was analysed. These factors were the gender 
and the age of the patient (i.e. the age at insertion of the 
bridge), the length of the bridge, the criterion whether 
the bridge did meet Ante's law, the influence of the 
vitality of the bridge abutment teeth, the presence of a 
post and core build-up in these abutments, and the 
presence of a cantilever pontic.
Fig. 1. Survival curve of the 1674 bridges, according to Kaplan & 
Meier (1958).
No significant difference in the survival rate of bridges 
between men and women (log rank test: P > 0-10) or 
between different age groups could be found (log-rank- 
test: P > 0 1 0 )  (Table 2).
The bridges that did not meet Ante's law had a 
significantly lower survival rate than the ones that did 
meet this law (chi-square test: P<  0-05), The bridges 
with non-vital abutment teeth had a weaker significant 
lower survival rate than the ones with vital abutment 
teeth (log rank test: 0-05 0*10), However, no sig­
nificant difference in the survival rate could be found 
between bridges with a conventionally fixed pontic and 
the ones with a cantilever pontic (log rank test: P >  0-10), 
between bridges of various length (log rank test: P >  
0*10) or between bridges with and without a post and 
core build-up (log rank test: P>  0-10) (Table 3).
Discussion
The results of this study are comparable with the results 
of Kerschbaum et al. (1991). In a similar study they 
found 92% survival after 8 years and 64% after 15 
years. Karlsson's studies showed a survival rate of 93% 
after 10 years (1986) and 67% after 14 years (1989), 
Examining the curve in Fig. 1 closely, it seems that after 
8 -1 0  years the survival rate decreases progressively. 
This phenomenon was also detectable in the study of 
Valderhaug (1991), who found 88% survival after 10 
years and 68% after 15 years. The explanation for a
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Table 2. Percentage of bridges 
(±  s.e.) that survived a period of 1, 5, 
10 and 12 years according to gender 
and age of the patients
Table 3. Percentage of bridges 
(±s.e.) that survived a period of 1, 5, 
10 and 12 years according to number 
of units (bridge length), 'meeting  
Ante's law', the vitality of the 
abutment teeth, the presence of a 
post and core build-up and the 
construction
1 year 5 years 10 years 12 years
Gender 
M en (n =  644) 
W omen < « = 1 0 3 0 )  
Age
0 - 3 0  ( n =  476)  
3 1 - 5 0  (n = 6&9)
>  (n = 146) iI
99-5 (±0*7) 
99-1 (±0-3)
98’1 (±0-6) 
99* 7 ( ± 0*2 ) 
100*0 ( ± 0 ’0 )
97*8 (±0*6)
97-3 (±0-5)
95-9 (±0*9)
98-8 (±0-4) 
9 7 7  (±1*3)
92*6 (±1*6) 
91*5 (±1-3)
92*6 ( ± 1 7 )  
91*0 (±1*9) 
95*0 (±2*0)
90*4 (±2*2) 
85*1 (±2*3)
88*8 (±3*1) 
86-1 (±3*0) 
87*1 (±7*8)
'
1 year 5 years 10 years 12 years
Number of units 
Two ( « =  53)
Three-four (n =  1386) 
=> five (« =  235)
98*1 (±1*9) 
99*4 (±0*2) 
98-7 ( ± 0 7 )
94*3 (±3*2) 
97*8 (±0*4) 
96*9 (±1*2)
8 8 7  (±4*9) 
92*2 (±1*1) 
90*8 (±2*7)
83*8 ( ± 6 7 )  
86*8 ( ± 2*0 ) 
88*7 (±3*3)
Ante's law 
Yes [n = 1451) 
No [n =  223)
99*4 (±0*2) 
98*7 (±0*8)
9 7 7  (±0*4) 
96*6 ( ± 1 3 )
92-7 (±1*0) 
86-5 (±3*5)
88-3 (±1*8) 
78*8 (±5*4)
Abutment teeth  
Vital (n =  1403) 
Non-vital (n ~  271)
99*3 (±0*2) 
99*3 (±0*5)
97*6 (±0*4) 
97*4 (±1*0)
92*9 (±1*0) 
87*1 (±3*1.)
87*7 (±.1*9) 
83*4 (±3-9)
Post and core build-up 
Yes [n = 178)
No (;7 = 93)
99*4 (±0-6) 
98*9 (±1*1)
97*2 (±1*3) 
97*7 (±1*6)
86*8 (±3*9) 
88-0 (±5*0)
8 1 7  (±5*1) 
88-0 (±5-0)
Pontic 
Conventional {n =  1439) 
Cantilever {n — 235)
99*2 (±0*2) 
99*6 (±0*4)
97*7 (±0*4) 
96*5 (±1*2)
92*3 (± lv l )  
89*8 (±2-9)
87*2 (±1-9) 
85*8 (±3*9)
progressive decrease in survival after approximately 10 
years is not exactly known. Fatigue and ageing of used 
materials, such as metal alloys, porcelain and cement
*
could play a role (Creugers et a i,  1994)*
Randow et al. (1986) found that technical failures 
increased progressively with the number of cantilever 
pontics used. This could only be substantiated partially 
in this study as the relation between number of canti­
levers and survival was not analysed. The negative 
influence of non-vital teeth, found in most other studies, 
was confirmed in this study.
It was stated that the law of Ante is actually outdated 
as a method for abutment selection (Laurell et a i ,  1991). 
The health of the really available periodontal area is of 
more importance than the static law of Ante. However, 
it still has some merit as a general guideline. *
The results of this study might be influenced in a 
positive way (overestimation of the results) as some
selectivity is not to be excluded in the participating 
dentists (Leempoel et al., 1989b).
Conclusions
Within the confinements of this study it is concluded 
that bridges are durable restorations, showing an overall 
survival of 91*9% after 10 years; the survival rate is 
influenced in a negative way when the law of Ante is 
not met in abutment selection; non-vital abutments 
tend to decrease the survival rate; after 10 years the 
survival of bridges seems to decrease progressively.
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